High in vitro activity of a novel dual bacterial topoisomerase inhibitor of the ATPase activities of GyrB and ParE (VT12-008911) against Neisseria gonorrhoeae isolates with various high-level antimicrobial resistance and multidrug resistance.
Clinical resistance to the currently recommended extended-spectrum cephalosporins (ESCs), the last remaining options for empirical antimicrobial monotherapy of gonorrhoea globally, has been reported. New antimicrobials are essential to avoid the emergence of untreatable gonorrhoea. We have investigated the in vitro activity of a novel dual bacterial topoisomerase inhibitor of the ATPase activities of GyrB and ParE (Vertex aminobenzimidazole VT12-008911), compared with antimicrobials currently or previously recommended for gonorrhoea treatment. MICs were determined using agar dilution (VT12-008911) or Etest (seven antimicrobials) for international reference strains (n = 28) and clinical Neisseria gonorrhoeae isolates (n = 220). The latter included three extensively drug-resistant isolates with high-level ceftriaxone resistance, additional isolates with clinical ESC resistance and a high number of isolates with ciprofloxacin resistance and multidrug resistance. The MIC(50), MIC(90) and MIC range of VT12-008911 were 0.064, 0.125 and ≤0.002-0.25 mg/L, respectively. One-hundred and seventy (69%) isolates were ciprofloxacin resistant; however, only 54 of those isolates had a VT12-008911 MIC >0.064 mg/L (47 and 7 with MIC = 0.125 mg/L and MIC = 0.25 mg/L, respectively). The in vitro activity of VT12-008911 was superior to that of ciprofloxacin and all additional antimicrobials investigated. Time-kill curve analysis showed that VT12-008911 exhibited potent time-dependent bactericidal activity, at or very close to the MIC, against N. gonorrhoeae. In vitro results suggest that VT12-008911 might be an effective treatment option for gonorrhoea. However, it will be important to detail the pharmacokinetics/pharmacodynamics, toxicity, selection and mechanisms of VT12-008911 resistance in N. gonorrhoeae and, finally, to perform well-designed in vivo randomized clinical trials.